Introduction
Before 1992, the principle of formulation of a complete set of balances related to a redox system was unknown; except k concentration balances and charge balance, the k + 2-th balance, completing the set of equations with k + 2 variables, was needed. All the trials [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] made after 1960s to find the missing equation were unsuccessful. Those trials were slavishly related to the stoichiometric reaction notations, involving only two pairs of species participating in redox reaction; the species different from those involved in the reaction notation were thus omitted in considerations. What is more, the charge balance and concentration balances for accompanying substances were also omitted. Theoretical considerations were related to virtual cases, not to real, electrolytic redox systems. In conclusion, all authors of those papers did not have any idea on how to resolve correctly the problem in question. The principle of the formulation of the k + 2-th equation, completing k + 1 equations composed of k concentration balances and charge balance, was devised in 1992 by Michałowski in a totally mature form, known presently as the Approach I to Generalized Electron Balance (GEB). This Approach is based on a card game principle, with electron-active elements as "players", electron-non-active elements as "fans", and electrons as "money" (cash), constituting a common pool of electrons. The common pool of electrons is ascribed to players, whereas the fans' cashes are untouched. The species in the related systems are considered in their natural form, i.e., as hydrates in aqueous media. For the species of i-th kind,
The pr-GEB is linearly independent on charge balance and other concentration balances in any electrolytic redox system (aqueous and non-aqueous media), whereas in any non-redox system the 2·f(O) − f(H) is dependent on those balances. This property is thus the basis for a distinction between redox and non-redox electrolytic systems. The Approach II is fully equivalent to the Approach I. However, the fundamental advantage of the Approach II (in context with the Approach I) to GEB is that none prior knowledge on oxidation degrees of elements in complex species of definite elemental composition and charge is needed. This property of the Approach II to GEB is advantageous/desired, inter alia, for redox systems where radical and ion-radical species are formed [31] [32] [33] [34] [35] . The Approach I can be considered as a "short" version of GEB applicable in the cases where calculation of oxidation degrees of all elements in a system is easy.
The Approach II to GEB can be formulated for static (batch) and dynamic (titration) systems. In any titration, a titrant (T) is added into titrand (solution titrated, D) and a D + T system is thus formed. It is assumed that the D + T system and the subsystems (D and T) are closed (sub) systems, separated from the environment by diathermal walls; any flow of a matter between the environment and the system and its subsystems is not possible. The diathermal walls enable the related process (i.e., titration) to be carried out under isotheral conditions; constancy of temperature is one of the conditions assuring constancy of the related equilibrium constants values. Such titration is an approximation of a real titration.
The GEB is principally formulated for the systems where none nuclear transformations (involved with ,  − ,  + radioactive decay, electron capture, and  radiation) of elements occur, although its extension on such systems is also possible. In this paper, the systems with stable isotopes are considered. From a mathematical viewpoint, the GEB formulated for any (static or dynamic) redox system is the equation linearly independent on charge and concentration balances. The GEB is fully compatible with these balances related to the system in question. This compatibility, resulting from the "common root" principle, is directly seen from the viewpoint of the Approach II to GEB.
In compliance with the thesis put in the title of this paper, we refer first to the concept of linear dependency or independency of linear algebraic equations, known from elementary algebra [36].
Linear Dependency of Balances
In algebra, a system of linear equations is a collection of two or more linear equations, involving the same set of variables in all the equations. The set of m linear equations with k variables represented by the vector
has the form (T-transposition sign) 11 
where a ij are numerical coefficients; some of the a ij values can be equal zero. To facilitate further reasoning, let us consider, for simplicity, the system of m = 3 equations with n = 2 variables,
where (1) and (2) is ≠ 0. For example, let us take the equations:
On the basis of (1a), (2a), from (4) we get
and then x 1 = 2, x 2 = 1. Multiplication of (1a) by −3, (2a) by 4 and addition of the sides of the resulting equations gives (3a), i.e., (3a) is a linear combination of (1a) and (2a). Then (3a) is not an independent equation in this collection of equations, i.e., it depends linearly on (1a) and (2a).
In this paper, we apply more convenient (shorter) procedure to check the dependency of linear equations. This procedure is based on obtaining the identity, equivalent to the statement that 0 = 0. For this purpose, we multiply (1a) by 3, (2a) by −4 and add the related sum to (3a) 3x 1 + 3x 2 = 9 (1b) −4x 1 + 4x 2 = −4 (2b)
pendency of elementary and core (  ) balances relating to non-redox electrolytic systems, of different degree of complexity. On this basis, we put forward a thesis that it is a property of general nature, applicable to non-redox electrolytic systems of any degree of complexity. 
A Non-Redox
Addition of (6) to charge balance (7), 6·f(SO 4 ) (8), 6·f(C 2 O 4 ) (9), 4·f(CO 3 ) (10) and f(Na) (11) (10) gives the identity, 0 = 0.
A Redox System (System B)
V mL of T containing C mol/L KMnO 4 21 ) are formed in the system in question. Before addition of the first portion of the titrant (T), the solution is heated up to ca. 80˚C; it is a metastable system at room temperature [26, 28] . This system will be considered from the viewpoints of Approaches I and II to GEB. In the Approach I, Mn and C are considered as players whose electrons are balanced. The players are involved with fans in hydrates or other ·n ·n )N 21 electrons. Then the following balance is valid complexes. 
Approach I to GEB
Applying the relations:

The term "core", when referred to the species in electrolytic systems, means a common group of elements of the same composition and structure; e.g. 
in (12), we get the equation 
Approach II to GEB
We formulate the balances: 2 O H r-GEB
Addition of (17) 
Subtraction of (21) 
Introducing the relations (13) to (22), we get the equation identical with (14) ; it proves the equivalency of the Approaches I and II to GEB. Equation (14) is considered as GEB for the related system. However, the equation (17) and any other combination of (17) with other (charge and/or elemental/core) balances provides an equivalent form of GEB. For example, subtraction of (Z C − 4)·f(C) + (Z Mn − 2)·f(Mn) from (12) and application of (13) 
which is one of the equivalent forms of GEB, referring to the system in question. As we see, application to the redox system of the same procedure, i.e., linear combination of the corresponding set of equations, does not led to the identity, but a new balance, independent from charge and concentration balances, is obtained.
and concentration balances:
The GEB, expressed e.g. by Equation (24), i by charge (see Equation (18) 
The relation 
Completing the Set of Equilibrium
Th , charge and concentration) balances is uation 0)) is not consid n balance; at defined C, V and V 0 values, it enters as a number in the charge balance (25).
It should be notice res, namely C 2 O 4 and CO 3 , are involved in the same balance (26) . It results from the fact that oxalate species are transformed in the System B into carbonate species, i.e., a change in the core occurs. Such a transformation does not occur in the System A, where the balances for oxalates and carbonates can be written as separate equations.
Constants
e set of (GEB completed by interrelations between concentrations of the species entering these balances. These interrelations are expressed by a set of expressions for independent equilibrium constants. These equilibrium constants, obtained from tables of equilibrium constants [37] [38] [39] values, are involved with non-redox: complexes, are unknown in literature, see [17, 28] . The requirement involved with independent set of equilibrium constants prevents receiving of contradictory equations.
It is assumed that the solution in the redox system is sufficiently acidified (H 2 SO 4 ) to prevent formation of MnO 2 , i.e., the system is homogeneous (solution) during the titration, and thus MnO is not involved in the balan 
Prevention of Contradictory Equations
As were stated above, GEB is fully compatible with charge and concentration balances. The balances should be arranged rightly; it means that all known species fr the system in question should be included properly a om nd ue of a defined equilibrium const consequently in the related balances. All more complex species should be involved in expressions for the related equilibrium constants.
Tables of the equilibrium constants usually contain redundant and incompatible equilibrium constants values. The equilibrium constants were determined experimentally, then the quoted val ant may be different in different tables. For example, the pK1 value found in for acetic acid is 4.65 [37] (at I = 0.1 mol/L, without indication of temperature) and 4.76 [38] (at 25˚C, without indication of ionic strength, I). However, some hidden divergence in the equilibrium data is usually encountered in the same book. For example, in [38] 
Final Comments
The properties of the ination 2·f(O) − f(H) of elemental balances: undance of the p systems presented referred to non-redox and denoted as System A and assumed that the composition of titrand (D) is the same, but the titrants applied were different: NaOH in the System A, and KMnO 4 in the System B.
In the System A (non-redox system), it was stated that 2·f(O) − f(H) is the linear combination of charge and other elemental or core balances: f(Na), f(SO 4 The Approach II is equivalent to the Approach I; the latter is based on the common pool of the electron principle. However, the Approach II offers special advantages, of capital importance, particularly when referred to redox sy dered. Namely, the knowledge of oxidation numbers of all elements and structure of the elements in these species is not needed. A known composition of all the species, expressed by their formula and external charge, provides information sufficient to formulate the related GEB. In particular, the Approach II is convenient in formulation of GEB for the systems where radicals and ion-radicals are formed. The Approach I to GEB, considered as a "short" version of GEB, is applicable for the systems where oxidation degree can easily be calculated for all elements in the redox system in question.
The properties of 2·f(O) − f(H) can be extended on non-redox or redox systems of any degree of complexity. These properties can also be extended on mixed-solvent systems, where polar protic (e.g. H 2 O, CH 3 OH) or aprotic (e.g. (CH 3 ) 2 SO) solvents are involved.
The terms: "oxidant" and "reductant" are not necessary (not applicable) in considerations on a redox system [24] [25] [26] [27] [28] . Different species are considered in their natural form, i.e. as solvates, e.g. hydrates in aqueous media; although the systems with mixed solvent lvent systems) were also considered [40] . The Approach II shows that GEB is based on reliable principles of the matter conservation, and-in this regard-it is equally robust as equations for charge and concentration balances. From this viewpoint, GEB is considered as a relatively new law of Nature, ectrolytic redox systems of any degree of complexity, namely equilibrium, metastable, non-equilibrium, monoand poly-phase systems [28] .
GEB completes the set of charge and concentration balances and a complete set of independent expressions for equilibrium constants, needed for quantitative description of redox system. In summary, GEB, charge a gether with the set of independent equilibrium constants, provide the numerical algorithm, implemented to software packages that support advanced programming, such as MATLAB computing n procedure, based on iterative computer programs [28] , enables the desired relationships to be plotted graphically.
